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INTRODUCTION.

The following observations were made from 1884 to 1890 by myself and several assistants,

first in Prairie Du Chien, Wisconsin, and later in Washington. They were generally confined

to the brighter variables, as the instruments used were opera glasses and equatorials of 3 or 5

inches aperture. The earlier observations will show some lack of experience both in their

arrangement and in the choice of suitable variables and comparison stars. But the very difficul-

ties encountered in these observations bore ample fruit by showing the necessity of an Atlas of

Variable Stars, and by developing and maturing a plan for its construction. As a matter of

fact the observations were only discontinued to begin work on the Atlas, in January, 1890, when
a donation for a larger instrument was received by the Observatory.

A glance at the observations will show that two methods were employed, viz., the " decimal

method" for the first three years, and the "method by steps" for the last three. In the

former method the brightness of the variable is estimated in tenths of the interval between two

comparison stars
;
in the latter, usually designated as Argelander' s, it is estimated in steps from

both comparison stars. The decimal method supposes a well established photometric scale of

comparison stars, while the latter rests upon a subjective "step" or unit of light difference.

Each method has its own difficulty in the want of constancy of its basis. Experience shows
that a large proportion of the stars vary slightly in brightness. Hence any photometric scale

must contain on account of this variation what are equivalently accidental errors, however much
its constructor may have endeavored to free it from systematic and accidental errors on his own

part. On the other hand the "
step

"
is so far from being a constant quantity, that Argelander

himself introduced the technical term of the "step value of the evening."
The observations as published show first the original estimates, and then their reduction to

a fixed scale either of steps or of photometric magnitudes. Wherever the observations by steps
furnished sufficient data, a scale of steps was constructed for all the observations, even those

made by the decimal method. This may not be perfectly correct, as the value of the steps may,
either in general or for single stars, change in the course of years. Yet it has seemed preferable
to make the reductions uniform throughout.

For these reductions of the original eetimates to a scale of steps Schonfeld has recommended
the use of both the arithmetical and the geometrical proportion. The former is supposed to

eliminate erroneous estimates in the actual brightness of the several stars, and the latter removes

the difference of the step value of the evening from the assumed mean value. Schoenfeld then

advises the taking of the arithmetical mean of the two results thus obtained (Wien, Sitzungsber.

vol. 42, p. 154), with a reference to Argelander in Schumacher's Jahrbuch (1844 p. 232). The

two proportions may be expressed in algebraic form as follows. Let the observed sequence be :

a m R n b,

a being the brighter and b the fainter comparison star for the variable JR, and let the steps be

counted in the same direction as the magnitudes, viz. increasing from the brighter to the fainter

stars, then :

/T\ T? (a + m) + (5 n)
(-
1
) -K :

g ,

n + m n -f m
'

In the latter formula, which uses, geometrical proportion, the fraction is what Argelander has

called "the step value of the evening."



4 INTRODUCTION.

After these general remarks a few explanations will be required regarding the comparison

stars and the observations.

The titles are taken substantially from Chandler's III. Catalogue.
In the tables of comparison stars under the heading

" Obs." the letters are given which were

used to designate the stars in the observations, and under the next ASV. their numbers in the

catalogues accompanying the charts of the Atlas. The "Series" in which the variable is

contained is mentioned above with the title. When the variable belongs to the IY. Series, the

column is left blank for future insertion. BD. means the Bonn " Durchmusterung" number.

The Steps were not taken from the Atlas, but derived in the usual way from the observations

themselves, except in a few cases which will be specially mentioned. As to the last column,
headed " Magn." the following principles have been followed according to the Series of the

Atlas to which the variable belongs. For the stars of Series I, II, III the magnitudes are those

computed for the Atlas. When a particular comparison star is not found in the Atlas, because

lying outside the chart, the BD, magnitude is given in parenthesis. For stars of Series IV,
which is not yet published, the BD. magnitudes are given. The catalogues of Series V contain

three columns of photometric magnitudes. Here, however, instead of giving the mean of these

it was thought best to take the H. P. magnitudes alone.

The table of comparison stars is followed by a few explanatory Notes.

The columns of the Observations require but a few remarks. The four numbers I-IV under

Sky are the usual notation for the transparency of the sky, I denoting very good, and IV bad.

Disturbing moonlight (not the age of the moon) is denoted in three intensities, by one, two or

three signs ]).

The passage from the decimal method to that by steps- is pointed out in the column Com-

parisons. For the decimal method, moreover, an abbreviated notation has been used, whose

different appearance makes the change of method obvious. Thus the first observation of U
CepJiei is : b 3 c, which is abbreviated from : b 3 U 7 c, and means that the variable U is 0.3 of the

interval c-b fainter than b, or 0.7 brighter than c. The rule of abbreviation is, that the second

figure (the complement of the first to 10) and the letter of the variable, are always omitted.

Consequently the notations : d 0?i, a 10 d mean: d U 10 n, a 10 U d, or that the variable is

equal to d. Evidently the decimal method coincides with that by steps, whenever the observer

estimates 10 steps between the two comparison stars. In the same column the signs ! and ? are

not later insertions, but indicate certainty or doubt at the time of observation. The different

seasons of observations are separated by horizontal lines, to make the discontinuity of the light

vcurve more apparent to the eye.

The headings /, // and Mean, refer to the two formulas given above. It is evident, that

only the geometrical proportion (formula II) can be applied to the decimal method. Numbers
in parenthesis mean that they have been found to bear internal evidence of erroneous or poor
observation. They have generally received one-half of the weight of the others. Attention

must be called to the use of the signs > and < in the columns headed : Comparisons and Mean.
In the former column the notation T < c for example means that the variable T is fainter than

the comparison star c. If the step assigned to c is e. g. 27.8, this observation is expressed in

the other column thus : > 27.8, meaning that the number of steps belonging to T is greater than

27.8.

The Remarks refer to the original record, whilst critical discussions were entered later as

foot notes. That the remarks "seeing poor" or "difficult" are not contradictory to the desig-
nation I or II of the sky, is well-known to observers

; they usually refer to causes not apparent
in the sky.



INTROD UCTION. 5

The Julian Day and the brightness in steps from the preceding column will generally be

sufficient to plot the light curves and to compute the phases and periods of the variables, except
those of the Algol type. For these the hours and minutes will be needed, and can be taken from

the second column.

In the column Remarks the word "
Epli" denotes the ephemeris published annually in the

V.J.S., and shows that the observations of the Algol stars were generally not arranged with

the purpose of obtaining the exact times of the minima.

Finally mention should be made of the fact, that the copying and computing of these

observations has been done by six or seven different persons at various times, and that, for this

reason, small errors may have escaped notice. Larger errors have probably been detected, as

they would cause a break in the sequence of the numbers.

WASHINGTON, D. C., December 8, 1901.

J. G. HAGEN, S. J.



I. Observations Made by J. G. Hagen, S. J., from 1884 to 1888.

These observations were made in Prairie-Du-Chien, Wisconsin, while teaching in the college

there. This will explain why the time of observation was usually confined to the regular hours

between 8 and 10 p. m. The instrument was a 3 inch telescope by Merz, of good definition, and

the eyepiece employed had a power of 25 diameters, with a field of over one degree. Many of

the observations were independently repeated by a student, George Zwack, some 3 or 4 minutes

later. These estimates are distinguished by the letter (Z). As an appendix to these observa-

tions are added those of Nova Aurigae made later in 1892, at the Georgetown College Observatory.

320 U Cephei SERIES IV.

(1900) Oh 53m 23s
(+5? 09); +81 20'.2 (+ 0'.33)

Period : 2d llh 49m
;

Variation : 7*1 9*2.

Comparison Stars :

Obs.



320 U CepJiei Series IV.

1800+



8 320 U Gepliei Series IV.

1800+



320 V CepJiei Series IV.

1800+



10 782 Arietis Series II.

18(50+



782 Arietis Series II. 11

1800 +



782 R Arielis Series II.

18004-



782 Arietis Series II. 13

1800+



814 Persei Series III.

1800+



814 S Persei Series III. 15

1800+



16 814 S Persei Series III.

1800+



976 T Arietis SERIES IV.

(1900) 2"42ra 45s

(-t-3.
s

34); +17 5'.5 (+0'.25)

Period: 313d

(periodic inequal.); Variation: 8J
M

9|
M

.

Comparison Stars :

Obs.



18 976 T Arietis Series YT.

1800+



976 T Arietis Series IV. 19

1800+



976 T Arielis Series IV.

1800+



076 T Arid is Series IV. 21

1800+



22 1090 /? 1'ersei Series V.

1800+



1090 Persei Series V. 23

1800+



1222 A* Persei Series 111.

1800+



1222 R Persei Series III. 25

1800+



1222 It -fersei Scries III.

1800+



1855 R Aurigac Series III. 27

1800+



1855 / Auriyac Series III.

1800+



1855 R Aurigac Series III. 29

1800+



30 2100 U Orionis Series II.

1800*



2539 R Canis Minoris SERIES IV.

(1900) 7
h
3
m

13
s

(+3.
8

30); +10 10'.9 (-0'.09)

Period : 337 d7
;

Variation
; 7^10^

Comparison Stars :

Obs.



32 2539 Canis Minoris Series IV.

1800+



2539 R Canis Minoris Series IV. 33

1800+



34 2539 /' Cattis Minoris Series 1 V.

1800+



3060 U Cartcri Series II.

1800+



36 3190 S Cancri Series IV.

1800+



3109 S Cancri Series IV. 37

1800+



38 3109 S Cancri Series IV.

1800+



3109 S Caiicri Series IV. 39

1800+



40 3477 R Leonis Minor is Series III.

1800+



3825 R Ursfc Maioris Series III.

1800-f



42 3825 Ursse Maioris Series III.

1800+



3825 R Urs& Maioris Series III. 43

1800+



44 5157 S Bootis Series III.

1800+



5157 S Bootis Series III.

1800 -f



46 5157 S Bootis Series III.

1800+



5484 U Coronss Series IV. 47

1800+



48 5484 U Corontc Series IV.

1800+



5501 S Serpentis SERIES II.

(1900) 15h 16
m
59s

(+2
8

.81); + 14 40'.4 ( 0'.22)

Period: 365?4; Variation: 8
M

12J

Comparison Stars :

Obs.



5501 S Serpentis Series III.

1800+



5501 S Serpent-is Series II.

1800+



52 5504 S Coronse Series III.

1800+



S Coronte Series III. 53

1800+



5770 R Herculis SERIES II.

(1900) 16" l
m 44s

(+ 2".68); + 18 38'.4 ( OM6)

Period : 317.
d
7

;
Variation : 8J

M < 13
M

.

Comparison Stars :

Obs.



5770 R Herculis Series II.

1800+



5770 R Herculis Series II.

1800+



5950 W Hcrculis Series III. 57

1800+



5950 Herculis Series III.

1800+



6014 S Herculis Series II. 59

1800+



60 Heren Us Series II.

1800+



6512 T Herculis SERIES III.

(1900) 18h
5m 19s

(-h2*.27); + 31 0'.2 (+0'.01)

Period : 164d
,8o

;
Variation : 8M 11 J

M
.

Comparison Stars :

Obs.



62 6512 T Hercnlis Series III.

1800+



6512 T Herculis Series III. 63

1800+



7045 R Cijgni Series III.

18004-



7045 R Oygni Series III.

1800+



66 7045 R Cygni Series III.

1800+



7106 S Vulpeculw Scries IV. 67

1800+



68 7106 S Vulpeculsc Series IV

1800+



7106 S Vulpeculx Series IV. 69

1800+



70 7106 Series IV.

1800+



7120 X Oygni Series III & V.

1800+



7257 R Sagittae SERIES IV.

(1900) 20" 9m 30s

(-h2".74); + 16 25'.4 (+OM8)

Period : 70d
.52

;
Variation : 8|

M
10M .

Comparison Stars :

Obs.



7257 R Saqittse Series IV.

1800+



74 7257 R Sagittal Series IV.

1800+



7257 R Sagittfc Series IV.

1800+



76 7257 Sagittfc Series IV.

1800+



7261 R Delphini Series If. 77

ISOO-f



7261 R Delphini Series II.

1800+



Nova Andromeda 1885. 79

1800+



II. Observations made by Arthur Zaiser from 1884 to 1887.

These observations were made by Arthur Zaiser, a student of the College in Prairie du Chien, Wisconsin.

They were all made with the naked eye, aided sometimes by an opera-glass. The value of one step differs widely

for the different variables, especially for the brighter ones, and amounts on the average to almost 0.3 of a

magnitude.

1411 a Tauri SERIES V.

(1900) 3" 55m 8 (+3
8

.32); -f!2 12'.5 (+OM7)

Period: 3d
22" 52m.02; Var. : 3M.4 4M .2.

Comparison Stars :

Obs.



1411 Tauri Series V. 81

1800+



82 1411 -* Tauri Series V.

1800+



2098 a Orionis Series V. 83

1800+



84 2098 a Orioms Series V.

1800+



2509 C Geminorum Series V.

1800+



86 2509 C Geminorum Series V.

]800+



5374 Librae SERIES V.

(1900) 14h 55m 388

(-I-3
S

.20); -8 7'.3 ( 0'.24)

Period : 2
d
7
h
51

m
22

8
.8

;
Variation : 5M.0 6

M
.2.

Comparison Stars :

Obs.



8 Librae Series V.

1800+ Gr. M. T.



5374 Series V. 89

18004-



6181 Herculis Scries V.

1800+



6181 a. Herculis Series V. 91

1800+



92 618] Herculls Series V.

1800+



6202 u Herculis Series V. 93

1800+



94 6202 Herculis Series V.

1800+



6758 Lyrfe Series V. 95

1800+



6758 /9 Lyras Series V.

1800+



6758
/9 Lyrse Series V. 97

1800+



"124 AguiLr Series V.

1800+



7803
(i Cephei SERIES V.

(1900) 21" 40m 27 s

(+l
s

.83); +58 19'.3 (+0'.27)

Irregularly periodic; Variation: 4M ? 6
M
?

Comparison Stars :

Obs.



100 7803 t Cephei Series V.

1800+



Cephei Series V. 101

1800+



7803 CepJtei Series V.

1800+



8073 6 Cephei SERIES V.

(1900) 22" 25" 27 s

(+2
8

.22); -f 57 54'.2 (+0'.31)

Period : 5
d
8
h 47m 39 8

.3
;

Variation : 3
M
.7 4M.9.

Comparison Stars :

Obs.



8073 Cephei Series V.

1800+



8073 d Cephei Series V. 105

1800+



8073 8 CepJiei Series V.

]SOO+



(5274) (W) Bootis SUSP. VAR.

(1900) 14h 39" 2
8

(+2'.64); +26 57'.2 ( 0'.26)

Variation: 5
M

6M ?

Comparison Stars :

Obs.



[5274] ( W) Bootis Susp. Far.

1800+



[5274] (W) Bootis Susp. Var. 109

1800+



Serpent-is

1800+



(7285) PCygni NOVA?

(1900) 20h 14m 6
s

(^2
S

.21); +37 43'.3 (+OM8)

Magnitude: PD.=5M
.0, HP.=4M

.9.

Comparison Stars :

Obs.



[7285] P Cygni Nova f

1800+



[7285] P Cygni Nova ? 113

18004-



III. Observations made by J. G. Hagen, S. J., from 1888 to 1890.

The following observations were made at the Georgetown College Observatory, with a 5-inch equatorial by

Troughton & Simms. The eye-piece had a power of 50 diameters, with a field of less than a degree, rather too

small for the purpose. The observing list consisted almost exclusively of southern variables, which could not be

well observed in more northern latitudes. Most of the results of these observations were published at the time in

the Astronomical Journal.

806 o Ceti SERIES IV & V.

(1900) 2" 14m 18
s

(+3
8

.03); -3 25'.7 (+0'.27)

Period: 331
d

.6; Variation: 2
M

9
M

.

Comparison Stars :

Obs.



806 o Ceti /Series IV-V. 115

1800+



814 S Persei Series III.

1800+



845 R Ceti Series I. 117

1800+



893 U Ceti SERIES IV.

(1900) 2h 28m 56 s

(+2'.8S); -13 35'.2 (+0'.27)

Period: 235d
.8; Variation: 7M 12M

.

Comparison Stars :

Obs.



893 U Ceti Scries IV. 119

1800+



120 U Cell Series IV.

1800+



4407 R Corvi Series I. 121

1800+



4805 W Virgin is SERIES IV,

(1900) 12" 201" 52s

(+3
9

.09); -2 51'.5 ( 0'.31)

Period: 17d
.2711

;
Variation: 9

M
10

M
.

Comparison Stars :

Obs.



4805 W Virginis Series IV. 123

1800+



124 4805 W Virginia Series IV.

1800+



4816 V Virgin is Scries I. 125

1800+



126 4847 S Virginia Series I.

1800+



6132 R Ophinchi SERIES 1.

(1900) 17" 2
ra

1
s

(-f-3".44); -15 57'.Q ( O'.OS)

Period: 302d
.7

;
Variation: 7J

M
12".

Comparison Stars :

Obs.



128 6132 R Opliinchi Series I.

1800+



6905 R Sagittarii Series I.

1800+

90 Aug. 15

23

Sept. 3

9
15
17

24
3

5

8

14
17

31

Oct.

Nov 5
9

13
18

Gr. M. T.

14.8
15.5
14.5
16

14.3
14

14.5
13.8
12.8
12.6
13.3
12.5
12.6
12

12.8
12.5
12.5
13

Sky



130 6921 S Sagittarii Series 1.

1800+



7468 T Aquarii Series I. 131

1800+



8230 S Aqnarii Series I.

1800+



Nova Aurigae 1892

(1900) 5" 25'" 34 s

(+3
8

.S5); + 30 22'.2 (+0'.05)

Variation : 4J
M < 13M .

Comparison Stars :

Obs.



Nova Aurigss

1800+



Nova Aurigse 135

1800+



IV. Observations made by James F. Dawson, S. J., from 1889 to 1890.

These observations were made at the Georgetown College Observatory. The instrument employed was a

3-inch telescope, mounted equatorially but not sheltered under a dome. It had to be carried every evening to a

pier in the open air, and adjusted. The variables selected are all southern except Algol, which was observed for

practice. The letters (D) and (H) after an observation designate the Rev. J. Daugberty and Hagen respectively

who occasionally took part in the observations. The results have been published in the Astronomical Journal.

100 T Ceti SERIES V

(1900) 0" 16m 42 s

(+3
S

.04); -20 36'.7 (+0'.33)

Period : Irreg. ;
Variation : 5M

Comparison Stars :

Obs.



100 2 Ceti Series V. 137

1800+



1090 (3 Persei (Algol) SERIES V.

(1900) 3
h

I
1"

40" (+ 3".89); + 40 34'.2 (+ 0'.23)

Period: 2d 20h
48"'.9

;
Variation : 2i

M
3J

M
.

Comparison Stars :

Obs.



1090 Persei (Algol) Series V. 139

1800+



1771 R Leporis SERIES IV.

(1900) 4h 55ra 3
s

(+2
S

.73); 14 57'.4 (+0'.09)

Period: 436d
.l

;
Variation: 6J

M
8J

M
.

Comparison Stars :

Obs.



1771 R Leporis Series IV. 141

1800+



2610 R Canis Maioris SERIES V

(1900) 7
h 14m 56 s

(+2
8

.70); -16 12'.4 ( O'.ll)

Period: l
d

3" 15m.8; Variation: 6
M

6|
M

.

Comparison Stars.

Obs.



2610 R Canis Maioris Series V. 143

1800+



2676 U Monocerotis SERIES IV

(1900) 7h 26m 1 s

(+2.86); 9 34'.0 ( OM2)

Period: 46d.10
; Variation: 6|

M 7
M

.

Comparison Stars :

Obs.



2676 U Monocerotis Series IV. 145

1800+





CONTENTS.

List of the 52 Variable Stars Observed.

Star





Additions and Corrections.

tfote to page 4 : In case of a few variables occurring in Series IV the designations and mag-
nitudes of the comparison stars have been inserted from the MS. of that Series, which is now
nearly ready for print.

Page
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